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Table S1: The roles of GO in the enhancement of UiO-66 properties for various applications.

Material Approach Purpose Application Performance Ref.
Ui0-66_GO Incorporated nanocomposite Increasing the porosity and As adsorbent for CO,adsorption 3.37 mmol/g at 298 K and 1 bar [1]
components specific surface area
Ui0-66_GO Mix matrix membranes Improving permeability and ~ As a filler in MMMs for gas Selectivity of H,/CH, :151 and permeability of H,:75 [2]
(MMMs) selectivity separation barrer
UiO-66 _GO Composite ultrafiltration (UF) Enhancing of water fluxand  As a filler in UF membrane for ~ Permeate flux of BSA: 15 kg/mz/h and dye rejection: [3]

membrane rejection organic rejection MO (87%) and DR 80 (93.8%)
Ui0-66 _(COOH),_GO Hybrid pervaporation Increasing water flux and As a filler for pervaporation Water flux (EA): 2.42 kg/mz/h and separation factor [4]
membrane separation factor membrane (EA): 9751

UiO-66_NH, GO

Nanocomposite catalyst

Improving photocatalytic

performance

Nanocomposite catalyst for

organic photosynthesis

Conversion of aromatic alcohols: R-H (18.6%), R-

NO, (43.1%), R-CH, (16.3%), R-F (33%),

(5]

Ce_UiO-66_GO

Nanocomposite catalyst

Enhancement of photocatalytic

performance

Nanocomposite catalyst for
reduction of NB and its

derivatives

Conversion (80%) and selectivity (98%) of NB

(6]

CdS_UiO-66 _GO

Nanocomposite catalyst

Improving photocatalytic H,

production activity

Nanocomposite catalyst for

generation of H, production

H, evolution rate: 13.8 mmol/g CdS /h

(7]
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Synthesis of Graphene Oxide

First, 1 g of graphite flakes will be added to 50 mL concentrated sulfuric acid (H2504) while
stirring in an ice-water bath to maintain the temperature under 10 °C. Then, 3 g of potassium
permanganate (KMnO4) will be slowly added in the mixture. Then, the suspension will be stirred
for 25 mins and sonicate for 5 mins by ultrasonic bath at room temperature. After repeating the
stirring-sonication process for 12 times, the suspension will be diluted by 200 mL distilled water,
followed by extra 2 h sonication. After sonication, 20 mL of hydrogen peroxide (H202) will be
added to the exfoliated graphite oxide suspension and stirred until gas evolution ceased to reduce
residual permanganate. Then the mixed solute will be washed by 1M hydrochloric acid (HCI)
and distill water several times and centrifuged each time for 15 mins at 4500 rpm. Finally,
graphene oxide precipitates will be freeze-dried at room temperature and kept dried until use.

Synthesis of UiO-66

First, 1.16 g (5mmol) of zirconium (IV) chloride (ZrCl4) and 0.83 g (5mmol) of terephthalic
acid (H2BDC) were dissolved in 150 mL of N,N'- dimethylformamide (DMF). Then, the mixture
was placed into a 200 mL Teflon liner within a stainless-steel autoclave and kept reaction in a
drying oven at 120 °C for 24 h. After the reaction, the product was cooled down in the room
temperature, centrifuged and washed with DMF and methanol repeatedly. Afterward, the
washed sample was re-dispersed in methanol for 2 days, centrifuged, and dried in a freeze dryer
overnight. Finally, the crystalline UiO-66 was gotten and kept dried until further use.
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Adding GO (2, 10, 20,
and 100 mg) into 150
ml DMF solution and
sonicate for 8 h

Cooled down in the room
temperature and  wash

with DMF and methanol
3 times for each.

—

_ The mixture  was
Adding 1.16 g of ZtCl4 Addmg 0.83 g of H2BDC transferred mto 200 ml
teflon lmed stamless
steel autoclave reactor

and stir overnight in n mixed solution and stir

room temperature until dissolve

Centrifuge at 4 500rpm
for 10 min  after
washing each time

Re-dispersed The product was
methanol for 2 days dried i freeze
with gentle stirring dryer overnight

Figure S1. Schematic diagram of synthesis procedures of UiO-66_GO composites.
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The reactor was
heated 1 oven at
120 °C for 24 hrs

The dry composite
was obtained and
kept dry until use.
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Figure S2. SEM images of [A] GO, [B] UiO-66, [C] UiO-66_GO-0.1%, [D] UiO-66_GO-0.5%, [E]
UiO-66_GO-1% and [E] UiO-66_GO-5%.
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Figure S3. Pore size and pore volume distribution [A] and Nzadsorption [B] for GO, UiO-66 and
composites
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Figure S4. UV-vis absorption spectra (a) and (b) optical bandgap of GO, UiO-66 and composite.
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Figure S5. FTIR spectra of fresh UiO-66_GO-0.5 and UiO-66_GO-0.5 after 5* run.
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Figure S6. XRD patterns of fresh UiO-66_GO-0.5 and UiO-66_GO-0.5 after 5% run.
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Figure S7. SEM images of [A] fresh UiO-66_GO-0.5 and [B] UiO-66_GO-0.5 after 5% run.
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